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(54) REMOVABLE HARD DISK DEVICE 

(57)Abstract: 

PURPOSE: To improve the recording density and the 
reliability of a removable hard disk device together with its 
high speed access. 

CONSTITUTION: A main magnetic pole 12 and an auxiliary 
magnetic pole 15 are embedded in slender and flexible head 
structure for execution of the vertical magnetic recording 
operations. Thus a probe type or a needle-shaped magnetic 
head 10 is obtained with its extremely small weight. 
Meanwhile a vertically magnetized layer 23 having the 
vertical magnetic an isotropy is formed on a hard disk 20. 
Then a vertical magnetic recording operation is carried out in a $ 
contact recording system. 




LEGAL STATUS 
[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



BEST AVAILABLE COPY 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAtFaOtFDA405166102Pl.htm 4/19/2006 



Searching PAJ 



Page 2 of 2 



[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www 1 9.ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAAtFaOtFDA405 1 66 1 02P 1 .htm 4/1 9/2006 



<19)B*H*IW (J P) (12) & If! ^ jft & Wi (a) 



#^5-166102 

(43)&BflB ¥fi£5*p(1993) 7J!2B 



(51)Inta' 
G 1 1 B 5/012 
5/02 
5/127 



nova* frmmz^ 

7426-5D 
B 7426-5D 
P 7033-5D 
B 7033-5D 



F I 





^¥3-328598 


(71)t±5PA 


000002369 










(22)HJffiB 


3 ^(199012^ 12 B 




*ss*r «EB«f fir 2 t a 4 # 1 ^ 
















^!SiIRiSffi*fnHT§3#5*!- iff 3 














(74)ftS!A 





(54) [38W<&««] U x^SEtt 
(57) [Sft] 

Kx -f ^no ic»Sii:fltftii«tt»j«oSicat{bJi 2 

5 0 



V 

I, 



\ 



fry C\J 



< 



5 \w 

1 



N 



! ^ 



-1- 



U. 3£&ff5fc»©^-K7^**£#{«£«rtfc3* 
•f y HUBS* fc, rw^y KWitttfcfflK $ Jxfc, 

[0 0 0 1] 

T, HDDttfW) ©5*>> ^-Kf-f**iMMI 
(35*) TsrtBftV 3 y a-^^/Wn- Kv*^ * 

BfcWU Wfc, BE«»*oiSl±» flWttoftJtftlWS 

j£T ^ i?* SrWSg ti"5 % ©-?$>*. 
[00 0 2] 

[«*©£*] aytfa-^O^MWEIKWifct'r/N- 
^Ulte (2 7 0 0~3 6 0 Or.p.m.) £-B\ i?_hj£^y 
<fo<5o 

(i) 7 4*9 ft* *^t?7 L jMcW.j#i£tiX®mM\c 

(ii) «»tfcOf f W^^* 5 9 f 'f^^^S'^rtroia(E«fc 
S^SftT®Dtttt&*vC*i»K 7-<x9'<y9£.toft 

aii) ift«f^^i*- h y y^-^KioaftSii. 

Kjf ft LT55*-C?# 3*- h y y SV-f * 9 JJrSC 

[0003] ii-c*-hy yi?9 f w**#S;*«fflL 

Tl^SflS*©^— Kf^f ( y A — /<-f;W^ — K 

7jx9mm ©/^Kf****#iHUllMr-l'9 
yS^***, E15«r#fi9L-CK^-t-5. *- h y y 
i^-f lf±, ^r— *2l*9lC/>— Y?4 7>9 3SrEIte 

v^y ia®s£iEis&, f— #h»»* 

[0 0 0 4] *— h y yi?7-<X9 \*74 X9WI&M 
6 LT^- Kf -f * * *#mW. 5 fcifiiWS 1 , 
i/\y9 4&Mi-fbiX. 2oC^y K#4r— *2fitCA 



ftftftfrtiZ*. 5 {eft oTV^5. 
[0005] .BfctfcftJfc© y A-v<;//Wn- K^-f * 

»±S;^y K-Cfc 9 . Kt*^ * ;?co!E®l£#© 

[0 0 0 6] 

liauraar y- -t * ©^-en^as & o fc 0 

(1) S^^W^ftK), KfcBMKtt 

(2) *fc, «t«^y K*»±urv^*©T?, sn*ff 
te«14©fa±©j*»fi*o-C^.5. /n-K 

7 ^ ■^^^'3?m^^>l^5!65A«.rt^Jgltllv^*^ 

5. &m*&h-V9 9 y f a -f 5. 

(3) ±12 (1) , (2) 3S©»ft©fc«)fcttBS^y 

(4) K©K***tV^fc*»b, 

(5) <e*s, 8ifl^«M^tt#7jii^SKft, mmm% 

±E (1) , (2) , (3) 
[000 7] *»MHLh»Ufc«*««f«)IB»St#ft 

[0 0 0 8] 

-Kf-f^^ «^y KfcoWtfMME 

^Ert»c32m'5rt6iciRW-t- s y A-^y^- k^^ 

SSrft 5 Satff&tfttlbS fc , WIBi 
iKffi^^ Lfc a -f ;v t <b It 5 r t *im t -r Z t> © 

[0 0 0 9] 



-2- 



14, «»TK4w/J>S^«*-y K«r«v\ B«HE*fc 
Stags' K*8»S*fc««T?, Se«ftE«*tf5i 

[0 0 10] 

[SHIM *-fi4Dftlc, Kf-r^^*# 

&fil£ffi;ta«W©i8^3' K (MICRO FLEXHEAD, *g 
Censtor VM) Ico^T, H 1 ££lcSft93-f £. 121 1 K 
«tW^> Kl 014, K«i£#l lffltfcTA'S 

£*VC33"3, £$L 1^1 2. 7min, g$L2i50. 5 
mm, J»$ («Efc£B2rfcl©Si!F) #0. 5mm-Cfc9S 
fcTiBKtWIcfto-CVS. ffl-^s' Kl 0(O^y Kfflf 
&#1 1 ^litt^SS^WI- 4 0 ^BfcS 1 2, 3-9 1 
3, KSU 4&tf4fSbfi*1Sl 5*»J***lTV^ 

5. SIC 3-^ 1 3Sr«ifetfcttfflei-S=-f/H 6*5 
S*Vt*i 5 , =»-f A' 1 6 »t y - K*fc 1 7 £^LT 
Kl 8te««ttfc«RSn-Ck^». 
[0 0 11] A^Sfltofcifco-CvatMK^y Kl 0 
14, /M! • git?* 9 Ift'tCMKttRttMrtSft&o 

y Kl 0^-K7^**fcW4f+a»fcV\, *fc#H*^ 
y Kl Ottfcfc*.*#«*s|5-t?ft»frt*f*vSr.i:>5t 
< , ft If < 4« t itifhim 1 KSHlIIMflWE 

[0 0 12] S32 litHR^y K 1 0 fc £ 0 gE&S ££*t 

4 5 \cmw.mm%<D^- v?* * 9 2 0 -m, mess 

2 1 ±ic»tt® 2 2 tfj&SSii, -?-tf>JLlc8fi:«{t:l 

2 3 2S^j££;h,-Cl>5o tf^f Kl 0<D±S£}£1 214 

saatftji 2 3 ic^tt Ltztkm-vmnmm • s£&fT 
5. bp*), @2*ic^-e^-r«t?ic, ±isi 2-»i 
mwui 2 3 -imam 2 2 -SE«4bi 2 3 -wwes 

&1 5->^^5/ KSI51 4 — 3 — ;? 1 3— ±)81£1 
5«fc»5«»#»J*S*i<&. *»<TSe«fl«2 3 

[0 0 13] tMfc^y Kl otr^htfB«Bt#K«« 



v\fc«>, Ktt^lc^fit^-erSCtdS-Cf-f^n-^w^ 
^Sg-Cffiffl Lftlttitf* SfflBflsliT?* 

Kl 0*ffl^5Cli:l-<};9l4i:«)-C, Sff«aiS«itSrffl 

[0014] ftlcHJfctftl© y A-/^;Wn- 

mw.*m3*&mLxmm-rz>o I33i4#-hy 

-<X9 3 Ofc^-Kf* 4 0lc#ALfct 

3. 

[0 0 15] *-h y ■y 9 J>?A*9 3 014, 1251^-f- 
*JFBMSE»«ri-5^- K9*-f * * 3 h y 

y*J°f<(X9 1 tlSffl^^W^fc^oTV^^, 
K9*-f ^ ^ 3 i riSttfiS^iBSis-et 47o\>nb 

fcotVS. Kt^ 3 1 14, *.L>SBlc^Jg^y 

3 2SrWbr*39, ^^©fcfelC^^f-y^JJ© 
^— *3 3F*9lC(HieS : fcl-lR*fi$^-CV^.5„ *-^3 3 
<0&B (H«t»±*©H) letter (H****) 
A.bJx-CVS. J'lry^tt, h y y'^f^^i^ 3 0 
as^-K^**##8«4 0rtW*A$*v*i> ^~ 

^ * * *#£g 4 o <K>wmm mm m i- «t o 

MI4ibn, /N-Kr-f ^^*ffSS 4 0^-lcK 

[0 0 16] B 3 fctV>- K5* -f ^^*{*^S4 0 ico 
V^THlClftWrS. 7-A4 1I4WS4 2-c«^$^r 
*5t), #^^3^/i/*-^4 3©R»|i: < t*)ttS4 2-Sr 

tf-L-t Lxmwi-rzo r-A4 1 ©ifethttf^s' K4 

5dS{|;ie>ax-CV^. K4 5 140 1 Ic^-ft© 

1 0 tm-mft.btHiX&'Q, ^-V?4*9 3 1©± 

3 1 ©THfcfcf LSfflKSHBft • SfeSri-5fc» 
fc»«*f4 1. 4 2, 4 5fcH-*rt«B«*Hi*.biir 
V^5*S, ia*l4=tB§Urv>5o jR^^a-f/W*— # 4 3 
14, ^- Kr 3 1 ©±BIBt?«»1-5T-A 4 1 

[0 0 17] ®3lC*JV^r, *-hy y*J?4X9 3 0 
Sr^- Kf*-f ^ 9 4 0 icjt LTX«l©fc*lc)!!i 
ff^S' K4 5Sr/N-Kxw^^3 1*»P> 

5 (10) ttiWS<^r«MtiSr^-t-5t©-C*>5a>f>, * 

iTcliiMS. ^<ofc*, fiSWio-v'-r^^flf-C, f 
-<x93t»mcfttfi~.-y h'*m>-tZttfX$;Z>. n- 

-C, K4 5W^s/ KflfiftflU l<D&<p\C7y 

^4 6*!S:it, 7 ? -f^^3?m^l-l4lll2l4 (a) Ic^-f 

4 5 IC7 y 9 4 6 oj&lt-Cft- 

K4 5$rJ$*3±lf54 5lCLTfe5o 7*4X9%. 
mmi4, 7yM6*«S[U P04 (b) ro^i-4 5 



-3- 



1 



tt^y K4 5#*o< 9 LfcftfltT^- Kf 5 ^ 3 1 

am) i-s-tsKL-cv^. 

[0 0 18] 4*>\ ±EltlS«-ett«ftt^y K4 5 Sro 

r^^oL^-^(DjsSj[Hite-r^r-A4 licftQ 

[00 19] 

[02] Hiofltft^? K*flv\fc 

[0 3] 3llK«(oy A-/^w>-K7 f -f^^K«Sr* 



14] n-f^y^iiiy^-c 

15] «*<oy^-/<^WN-Kf f -f^^*»t*r 



1 a-MJyS^-f** 

2 -Jr-* 

3 /n— Kf*-f** 

4 ^t^^ 

5 ^-K^-f 

6 ^**Jfft& 
10,45 tHftOSIft^y K 

11 ^s/KM* 
K 



1 2 
1 3 
1 4 
1 5 
1 6 
1 7 

1 8 

2 0 
2 1 
2 2 

2 3 

3 0 
3 1 
3 2 

3 3 

4 0 
4 1 
4 2 
4 3 
4 6 
4 7 



MS 



[01] 



I- 



/3 a-? ^ 




LI 



if* \ 



lew**** 



-4- 



im2] 




-5- 




-6- 



